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(57) 

!/l3o6peTeHne otHOCHTcfl k ©ecKOHraKTHoC* 
nenaTn. Cnoco6 cipyi^Hoi;^ neMarn saKnioMaeTCfl 
B BbiSpacbiBaHMi^ nopi^HM MepHi/in na 
noBepxHocTb aha neMarn Mepea oTsepcTHfl 
HanpaBJi«K>iAiflx oDne/i npn noAaMe Ha 
aneKTpoAbi, KOHtaKTMpyiouuHe c 

3JieKTponpoBOAfltHMMki MepHMnaMM. nMnynbcoB 
BbicoKOMacTOTHoro Hanpj?>KeHHfl nepeiweHHOi^ 
nonflpHOCTH Ani^TejibHOCTbKD ne Menee 
oQpajHoPi BennMUHbi ero HacTorbi, ho hg 6ojiee 
50 MKC. nocTOflHHas? cocTaBJinioiAaa 
nepeMGHHoro BbicoKOMacTOTHoro Hanp«)KeHHfl 
npn 3TOM He npeBbimaeT nonoBUHbi Bennm/inbi 
awinnnTyAbi ero nepeivieHHof^ cocraBnflHDiAei^, 
npeAnoHTHTejibHO paena Hynio, a era Macrora 
paBHa 0.2 - Mfq. B orBepcTnn HanpaB/ifltou^ero 
conna cosAajoT 30Hy noBbimeHHoPi nnoTHOcTM 
TOKa. YcTpoPtCTBO AHH pea/insaMUM cnoco6a 
BKHioMaeT peaepsyap c aneKiponpOBOAfliMUMH 
MepHMnaMM. aaKpbiibii^ nnacTHHoC^, b KOTopot^ 
BbinojineHbi oTBepcTi^j! HanpaBXiflWDii^nx conexi. 
Ka>KAoe orsepcTi/ie nepeceKaer 



nepneHAHKyn^pHafl k nnacruHe neperopoAfca na 
Aii3iieKTpMMecKoro Marepviana. 0Mei^eHHa« 
OTHOCHTeribHo oc\A OTBepcTMfl M odpaayfoiAafl c 
ero KpaeM aaaop. Oahh kia aneicrpoAOB 
npuKpennen c BHyrpeHHeCi CTopoHbi n/iacTMHbi 
napannenbHO eC^ Boane OTBepcTwin 
HanpasjiflioLL^ero cx)nna. Ecnw nnacTMHa 
Bbino/iHena m 3/ieKTponpoBOAflU4ero 
MarepMana, ona caMa fisnjieTCfl BxopbiM 
aneKTpoAOM, a Me>KAy neto m ApyruM 
aneKTpoAOM noMeiAen cnoi^ An^iieKrpMMecKoro 
Marepnana, oepaayjotAero U4enb c ynoMflHyro^^ 
neperopoAKo£^ MeHbiue^ luiipidHbi. mgm aaaop c 
KpaeM oTBepcTHfl Hanpasnniomero conna. Ecn^i 
nnacTMHa BbinonHena na AHaneicrpuHecKoro 
MarepHana, na npoTMBonono>KHoR cropoHe 
OTBepcTHf? HanpaBJiflKsiAero conjia ycraHOBneH 
raKoC^ )Ke sneiapoA. kbk m nepSbfC^, YKaaanHbie 
npnanaiw noasonflioT o6ecneMMTb napwAy c 
BbicoKOi^ cKopocTbK) pa6oTbi ycTpofiCTBa 

BblCOKyK) HaAeJKHQCTb. CTa6nj1bHOCTb M 

©eaonacHocTb nenarn. 2 c. m 7 3.n.4)-nbi, 3 nn. 
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(54) METHOD AND DEVICE FOR JET PRINTING 

(57) Abstract: 

FIELD: contactless printing. SUBSTANCE: 
the method consists in ejection of ink 
portions onto the surface for printing 
through the holes of the guide nozzles at a 
supply to the electrodes contacting with 
current-conducting ink of pulses of high- 
frequency voltage of alternating polarity 
with a duration of not less than the 
reciprocal quantity of Its frequency, but 
not exceeding 50 us. The direct component of 
the alternating high -frequency voltage does 
not exceed half the value of amplitude of 
its alternating component, preferably it 
equals zero, and its frequency equals 0.2 to 
5 MHz. A zone of enhanced current density is 
created in the hole of the guide nozzle. The 
device for realization of the method has a 
resen/oir with current-conducting ink closed 
by a plate provided with holes of the guide 



nozzles. Each hole Is Intersected by a 
partition of dielectric material 
perpendicular to the plate, shifted relative 
to the hole and forming a clearance with Its 
edge. One of the electrodes is attached on 
the inner side of the plate, In parallel 
with it, near the hole of the guide nozzle. 
If the plate Is made of current-conducting 
material, it serves as the second electrode, 
and placed between it and the other 
electrode Is a layer of dielectric material 
forming a slot with the above partition of a 
smaller width than the clearance with the 
edge of the hole of the guide nozzle. If the 
plate is made of dielectric material, an 
electrode similar to the first one is 
installed on the opposite side of the hole 
of the guide nozzle. EFFECT; enhanced speed 
of device operation along with enhanced 
reliability, stability and safety of 
printing. 9 cl, 3 dwg 
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M3o6peTeHi/ie othochtc« k cnoco6aM 
ocyLMecTBJieHMfi decKOHiaKTHO^^ ne^ariA nyreM 
Bbi6pacbiBaHi/ifi crpyn nepH^Ji m3 neMaraKDi^ero 
ycTpov^CTBa Ha noeepxHocTb ne^am, 
o6b{MHO Ha noeepxHOCTb mora 6yMarM. Oho 
pemaer npo6jieMy CKopocTHoro neHaiaHviFi c 

BblCX)KOi^ GTa6MJlbHOCTbKD, HaAe>KHOCTbfO M 

6e3onacHOCTbfo npi/i cpaBHkiTenbHo nmrn^ 
CTOi^MOCTM neMarafOLLiero o6opyAOBaHHf^. B 
ocHOBHOM naoGpereHkie mokgt nai^Ti^ 
npuMeneHne J3p9\ o^HO^BeTHO\A HJii/i 
MHoroi4BeTMO^ nenarki b npuHtepax ^n9i 
nepcoHanbHbix KOMnbioTepoB, a raioKe b 
nenaTHbix waujuHKax, KaccoBbix annaparax \a 
Apyrnx ycTpoi^ciBax, np^roAHbix An« nenaTk!. 

CymecTByer AocTaroMHo eojibtuoe 
KonnMecTBO cnoco6oB \a ycrpoPiCTB pp9\ neMatM, 
He Tpe6yK)LL4^x npJiMoro KOHtaKra Me>KAy 
cpeACTBaMH. cjDopMnpyfOLMHMM noAne>KaLi4M^^ 
BocnponaseAeHi^K) anaR, n noBepxHocTbio, na 

KOTOpOM 3TOT SMBK BOCnpOMSBOAMTCfl. 

OTHocf?Lt^«ecn k hum cnoco6bi crpyi^HOi^ nenaTM 
oGHOBaHbi Ha TOM, MTO neMaTaK)i4ee ycrpoC^cTBO 
npH noAaMe na Hero ynpaBfifliou^Mx cMmaiiOB 
OAHOBpeMeHHO Bbi6pacbiBaeT aaAaHHoe mmctio 
nopMMi^ MepHun, Koropbie nonaAaioT na 
yAanoHHyK) or aToro ycrpoiJ^CTBa nosepxHOCTb, 
Hanp^Mep jimct SyMam. m b coBOKynnocTH 
oOpasytoT na ne^ noAJie^Kauj^iie 
BOcnpotiaBeAeHHio snam, i^i^cppbi Miikt 6yKBbi. 
neMaraioi^ee ycrpoMCTBO npw stom coctomt 1^3 

OTAeJIbHbtX OAi^HaKOBO BbinOJIHeHHbtX \A 

cpyHKi^iiOHMpyioiAnx eaaoBbix aneMeHtoB. 
06bWH0, Ka>KAbi£^ eaaosye^ aneMSHT 
npeAcrasnfieT cx56oS^ HanojiHeHHyio MepHMnaMn 
eMKOCTb, CHa6>KeHHyK) cpeACTBOM, 

o6ecnem^BaioiJ4MM nocryn/ieHMe s nee MepH^n 
no Mepe \ax pacxoAOsaHMS. a raiOKe 
OTBepcTneM, M3 KOToporo nopL^Mfi MepHMXI 
Bbi6pacbrBaeTCfi. Bbi6poc nopi4HM MepH^n 
Bbi3biBaioT nyreM noBbiaieHkifl AaeneHiis b 
eMKocTM, MHnquHpyfl An« sroro mx MmoseHHoe 
BCKHnaHHe nM6o nyrew HenocpeACTseHHoro mx 
HarpesaHUfl, nnSo nocpeACTBOM nponycKaHUJi 
Mepea hmx aneicrpMHecKoro lOKa, pp9^ 
nocneAHero ncnojibsyK)! aneKiponposoAfiu^i^e 
MepHHJia. 

TaK, HSBecTBH cnoco6 crpy^Hoi^ neMatM, b 
KOTopoM BCKi/inani^e MepHUJi h BbiSpoc uix 
nopMt^^i Mepea orsepcTHfl coAep>KaLi4nx m 
eMKOCTBH npoi^cxoAUT BcneACTBue narpesaHMfi 
pea^CTopoB, paaMBUj^eHHbix BHyrpn 3tvix 
eMKocrei^. nyrew noAann na hux MMnynbcos 
nocTOHHHoro Hanpf^>KeHHf?. HarpesaHi/ie MepHnn 
or peat/iGTOpa npuBOAi^T k m 6bicTpOMy 
BCK^tnaHHMD, o6paaoBaHnio ]a 6bicTpoMy pocry 
napoBoro nyawpp BHyipvi eMKOcru, peaKOMy 

nOBblLUeHMK) AaBflBHtlfl B HBf^ H, KBK pBayfibTaT, 

BbirariKHBaHUHD m Hero nopuHM MepHun nepea 
OTBepcTi/ie, HaabiBaeMoe HanpaBJiJ^iOLL^i/iM 
connoM [flaTBHT CLUA N 4514741], PeajiH3ai4i/iH 
sToro cnoco6a TpeSyer 6onbLui^x aarpar npn 
HeBbicoKoi^ HaAe>KHOcTM. BaaoBbie aneMBHTbi 
cnoco6a - peai/icTopbi npeACTaenpiKDT cx36of^ 
MHorocnoi^Hbie TOHKonneHOHNbie CTpyicrypbi, 
BbinojiHeHHbie c npi^MeneHHeM Aopornx 
eaKyyMHbix rexHonorkiPi. Bo epeMf? pa6oTbi 
ronoBKH CTpyi?iHoro npHHTspa, peant/!3yK)Li4ero 
3TOT cnoco6, BHyrpH eMKocreM np\A 
cxnonbiBaHMH naposbix nysbipe^ BoaHUKaei 
mBmai\\A9\, KOTOpa?^ npuiBOAi^T k nQBpe>KAeHk!«M 
\A Aa-nbHePlLuei^ 3po3\A\A roHmx nnenoK 
peaHCTopoB, MTO oTpkitiaTenbHO CKaabiBaeTCfi na 
HaAexHOCTH \a CTa6i/inbHOGTi/i ocyiAecTBrieHi^fi 
neMari/i. 
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i/laBBCTBH TaioKB Gnoco6 CTpy^^Hot^ neMaTM, b 

KOTOpOM Bbl6pOC nopUHi;^ HBpHklJl i/!3 

coAep)KaiAnx hx eMKOGTBi^ npoMcxoA^ir npn 
noAHMB Ha napbi sneKTpoAOB, HaxoA^»LL^i/ixG?i b 
KOHTaKTB c 3neKTponpoBOA^i4HMn MepHH/iaMUt. 
^iMnynbcoB sbicoKoro Hanp?i>KeHMJR nocroAHHOi^ 
nofiapHOCTi/1. B MepHnnax npi/i 3tom npoi^cxoAUT 
sneKTpMMBCKi^Pi npo6oi^ n na KOpoTKoe BpeMfi, 
onpeABJiJieMoe AnnTenbHOcrbio HaaeaHHoro 
i/iMnynbca, soaHUKaer aneKTpuMecKMH tok, 
KOTopbii^ BbiabfsaeT MrnoBeHHoe BCK^nanne 
MepHHf], oOpaaoBaHi^e nx napoB. AasneHHe 
KOTopbix noBbjiuasT o6u4ee AaB-nenne BHyTpn 

BMKOCTi^, HTO PpMBOAl^T K Bbl6pOGy H3 HBB 

nopL4HM Mepni/in. B ycTpoMCTse, peajinayKDt^eM 

3TOT Cn0C05, eMKOCTVI BbinOJIHeHbl B c|x)pMe 

Tpy6oK, rkJApaBTiMNBCKM coeAMHeHHbix c oCiahm 
peaepeyapoM, b KOTopbiJi noMeineHbi 
aneicTponpoBOAfliMne Mepnuna m rAe mx 
npeABapMienbHO NarpesaioT. KaMCAafi rpy^Ka 
GHa6>KeHa napot^ sneicrpoAOB, KOHU^bi Koropbix 
pacnojio>KeHbi SHyrpM Hee HanpoTHB Apyr Apyra 
\A norpyjKeHbi b aneiaponpoBOAfliH^ie HepHwna. 
[riaTBHT CUJA N 3179042]. 3tot cnoco6 He 
o6ecneMM8aeT sbicoKOi^ HaAexHOCTM. 
CTa6k!JibHOCTM n 6e3onacHOCTM neMarH, TaK KaK 
ypoBSHb Hanpfl>KeHi^H. cnoco6Horo BbiasaTb 
aneicrpMMecKHi^ npo6oM anercrponpoBOAfliUnx 
HepHMfi Me>KAy aneicrpoAaMU n BoannKHOBeHMe 
TOKa AOCTaTOHHoi;^ MOii|NOCTn Ana MrnoBeHHoro 
MX BCKktnaHMfl, cooTBercTByer Ai^anaaony 
1000-3000 B. ripi^ aneicrpuMecKOM npo6oe 
noBepxHocTb aneicrpoAOB noABepraercfl 
noBpe>KAeHMflM, apoauM, SbicTpo paapyLuaercji, 
BOSHUKaer Heo6xoAMMOCTb mx saMeHbi. TatoKe 
npM 3TOM npoMcxoA^T 6onbijjaFi norepH sneprHH 
Ha noABOAfliM^ix npoBOAax h b ApyrMX 
aneMSHTax aneicrpuMecKOi^ cxeMbi. BbicoKoe 
pa6oMee nanp^Kenwe b ronoBKe npHnrepa 
MOKer BbisBarb HenpeABHAeHHbie 

aneKipuMBCKt^e npo6on sa b aneKTpMMecKOii^ 
^e^n. HapyuLiaioLi^He paOory ycTpoMCTBa h/im 
npuBo/^u^ne K BoaHiiKHOBeHHK) Ha ero 
nosepxHocTM pa3HocTi4 noTeHL^uianoB. KpoMe 
Toro, Tpe6yK)TCfl aarparbi aneprHM na 
npeABapi^rerifaHoe HarpesaHMe 
aneicrponpoBOAfliMMX MepHun n noAAep>KaHPie hx 
Tewneparypbi b peaepsyape. ycrpoi^GTBO, 
peajiH3yK)ii4ee 3T0T cnoco6, cjiokho 

KOHGTpyKTHBHO M TBXHOnorHHeGK^ M npH 3TOM 

HeHaAeKHO. 

B ApyroM liaBecTHDM cnoco6e crpyHHofi 

nSMaTH, OCHOBaHHOM Ha 3C|3C|)eKTe nOBblLUBHH?! 
AaBJIBHUfi B BMKOCTUI An?l SJieKTpOnpOBOAHLL^MX 

HepHun npn npoxo>KAeHk!n Mepea MepHHna 
ajieKTpMMSCKoro roKa, na napbi KOHraKT^tpywDtMUX 
c HBpHi/inaMU sneKTpoAOB raioKe noAaKDT 
MMnyjibCbi Hanpq>KeHM5^ nocrofiHHOti nonapHocTH 
[OaTBHT CLUA N 5400061] . OAHaKO, ah^ 
6onbUjeti ero skohomumhocth, b Ka>KAoP! 
BMKocTi/i MepHHn cjDopMnpyioT aoHy nOBblLUeHHO^I 
nnoTHocTn TOKa, b Koropon nponcxoAUT 
Hai/i6oriee hhtbhghbhob BbiAeneHi^e renna npH 
ero npoxo>i<AeHHn nepsa HepHwia. 

CoOTBBTCTBBHHO, BCKHnaHMB MBpHWin 

HHMt4i/iHpyeTcsi B HaaBaHHOM aone, hto 
noasonaBT cHuamb Heo6xoAHMbii^ ypoBBHb TOKa 
npH RBMarn. flns aroro b Ka>KAOi^ bwikocth ati^i 
MepHun, BbinojiHeHHoPi s 0opMe KonrePiHepa, 
sneKTpoAbi ycTaHaBfiMBaKDT nanpOTkiB Apyr 
APyra, a Me>KAy hmmh noMeLU,aHDT BbinyKnoe 
reno h3 At^3-neKTpHMecKoro Marepnana. 
KoHTBPiHepbi aaKpbiTbi oeiqePi nnaci^Ho^. b 
KOTopo^^ BbinonHBHbi oTBBpcTUfi HanpaBn??K5unnx 
conen aha Bbi6poca nopqui^ nepHm, npuneM 
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m)mt>i\A KOHTePiHep cHa6>KeH oahhm 
HanpaanfiK)tJ4kiM connoM. noMeiueHHoe Me>KAy 
napo^ aneKTpoAOB Bbinyicnoe reno BbinojiHeHO 8 
c{)opMe Kynona, BepxH^yi roMKa Koroporo 
HaxoA^TCf? HenocpeACTBeHHo noA otBepcrneM 
HanpaBnflK5iJL\ero conna. KorAa Ha sneKrpoAbi 
noAaKDT i/iMnynbc Hanp??>}ceHMfi, nepea nepHHna 
nporeKaei aneicrpuHecKnW tok, nnoTHOcrb 
Koroporo waKCHMajibHa B6nn3H conna, i^HbiMi^ 
cnoBaMH, cjDopMiipyeTC^ 30Ha noBbiiueHHoi^ 
nnoTHocTn tokb, xapaicrepHsyiOLAa^icf? Han6onee 
MHTGHC^BMbiM BbiAS-neHMeM Tenjia. BcKnnaHiie 
sepHkin nponcxoA^T B6nn3H OTsepcTH?! 
Hanpasni^iOLAero conna, Mepea Koropoe aa cMer 
noBbiUjeHMf! A^BneHHf^ b KOHieiJiHepe 
BbiOpacbieaeTCJ? nopi4H?i MepHtiji. yAaneHHOCTb 
Mecra BCKktnaHHJ? MepHun ot noBepxHocri/i 
aneKTpoAOB noaBonfieT npoAnuitb cpOK mx 
cny>K6bi no cpasHeHHND c BbiLueonncaHHbiM 
cnoco6oM. OAHaKO. 3Tot cnoco6 cipyi^HO^ 
nenam rasoKe xpeOyei ncnonb30BaHi/!fl 
AOCTaroMHO BUcoKoro ypoBHfl Hanp«}KeHM« ahji 
oeecneMBHi/ia 6brcTporo BCKunaHi/iJi MepHun b 
aoHe noBbiuj8HHO^S nnotHocTM toks. BbicoKoe 
pa6oMee Hanpfl>KeHMe cnoco6cTByeT 
BoaHMKHOBeHMfo 3JTeicrpnMecKMx npodoee. 
cHMMcaKsii^nx HaAe>KHocTb paOoTbi ycrpoMCTBa, 
peariMsyiomero cnoco6, a raiOKe noTepw sH&prm 
Ha npoBOA^u4kix npoBOAax \a APyri^x aneMeHrax 
aneKipi^MecKofi cxewibi. KoHcpiAiypau^m 
KOHTe£^HepoB Ana aiieKiponpoBOASU^t^x MepHun 

CnOKHa KOHCTpyKTMBHO M TeXHOflOrMMeCKH , 

nosTOMy HaroTOBneHne rojioBKn np^Hrepa. 
peanmyiowi^ePi 3tot cnoco6, rpeeyei 6onbLUMx 
sarpaT. 

3m cnocoe n ycT[X>i;iCTBo no Habi6ojibiueMy 
KoniiMecTBy cxoAHbix c npeAnaraerutbiMi^ 
npwsHaKOB npuHflTbt aa SnHMcaJ^iyM^^ iAx ananor 
(npoTort^n), Ohm, KaK ^ see BbiujeonMcaHHbie, He 
o6ecneMi/i8aKDT HaAejKHOCTn. CTa6MnbHOCTH m 
6e3onacHOCTM neMarw, raK KaK hx 
ocyi^ecTBTieHi^e rpeCyeT BbicoKMx paSoMux 
Hanp9iMeH\Ai^, BwabiBafOu^i^x a/ieKipt^MecKPie 
npo6on B arieKipuMecKoC^ u,en\A, norepK) sHepmi^ 
Ha noABOA«iMi^x npoBOAax \a Apyrux sneMeHtax 
3neKTpMMecKoei i^en^, BoaH^KHOBeHMe paaHocTn 
noTeH4^anoB na noBepxHOCTn o6opyAOBaHi<i5!, 
3P03MK) yi paapyujeHMe sneKipoAOB. lame 
BbiGOKn sarpaibi Ha kisroTOBnenne 
peanM3yK)iAMX \ax ycipoPicTB, Koropbie 

MpeaSbtMaiP^HO CnOKHbl B KOHCipyKTHBHOM M 

TexHonorMHecKOM runaHe. 

B ocHOBy vi3o6peTeHiifi nono>KeHa 3aAaMa 
cosAaHkiR raKoro cnoco6a crpy^HOH neMarn, 

KOTOpbJM Hap9ifi^/ C eVQ BblCOKOPi CKOpOCTbK) 

o6ecneMHBaji 6bi raKMce BbicoKyio HaAe>i<HOCTb, 
cTa6njibHocTb H ©eaonacHOCTb ne^am nyrew 
CH\A>KeHm ypoBHiR pa6oMero HanpH>KeHHJi, 
Heo6xoAHMoro AHfi o6ecneMeHMf? saK^naHUfi 
nepHi/in, TaK>Ke npeAfiaraerc^ petueHHe Apyroi^ 
conyrcTByKDti^ePi saAaMn - cosAaHkie npocToro. 
rexHonomMHoro \a naAeKHoro ycrpoPicTBa, 
peaji^i3yNDi4ero 3tot cnoco6. 

nocraBneHHaf^ zana^a pemaeTCfi leM, mto 
npeATiaraercf^ cnoco6 cTpyp!Hoi)i neMarn, b 
KOTOpoM 8bi6poc nopi4i^H MepHkin na 
nosepXHOCTb A^f? neMain nepes oisepCTvifi 
Han pa BJij^fou4Mx conen Bbi3biBaK)T nyreM noAaMM 
Ha napbi KOHTaKTuipyHDLUMx c 

3neKTponpoBOAf?ii4J/!MM MepHnnaMi^ sneKipoAOB 
HMnynbcoB BbicoKOMacTotHoro nepeweHHoro 
Hanpfi>KeHHfi- B pesynbTaie Me>KAy napon 
aneKTpoAOB BoaHHKaer BbicoKOMacroTHbii^ 
nepeMeHHbiPf sneKipHMecKHti tok. flpj/i 3tom 
cyi^ecTseHHO. hto nojiflpHocTb 
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BbicoKOMacTOTHoro nepeMeHHoro Hanp3>KeHn«, a 

COOTBerCTBeHHO H Bbl38aHHOrO 

BbtcoKOMacTOTHoro nepeMeHHoro roKa, Aon>KHa 
6biTb laKKe nepeivieHHoPi (0nr. 1). BbiAeiieHwe 
renna npi^ npoxo>KAeHi/in HMnynbcoB 
BbicoKOMacTOTHoro nepeMeHHoro TOKa nepes 
3neKTponpoBOA?^iu,k!e MepHHna hocht BspbiBHOH 
xapaKTep. B pesyjibrare npoHcxoAHT 
MmoseHHoe noKar!k!30BaHHoe BCKi/inani/ie 
MepHi/in Me>KAy napoi^ sneKxpoAos. flapw 
MepHkif! yBeriHMkiBaiOT noKaxibHoe AasneHMe b 
o6-beMe pesepsyapa, rAe ohh coAepKarc??, h 
nopqun HX b cjDopMe Kanenb Bb!6pacbiBaK)Tca 
Hapy>Ky Mepe3 OTsepcTusi cooTBerciByioLAkix 
HanpaBJiRK)i4nx conen, nonaAaior na 
noBepxHocTb A^i5^ neMari/i, nanpHwep, 
noBepxHocTb nwcra 6yMarM, o6pa3yfOT na hb\^ 
coBOKynnocTb tombk, BOcnponaBOA^iMyK) 
noAne>Kaii4Mf^ HaneHaraHMK) snaK. Pa6oMee 
HanpfiKeHne, AOCTaroMHoe cTpyf^HoPi 
neMBTM onMcaHHbiM cnocx}6oM. 6onee new b 10 
pas HH>Ke, HBM b nasecTHbtx cnoco6ax, 
ocHOsaHMbiX Ha nponycKBHi/in nepea HepHwna 
MMnyxibcoB Hanp9mBHm nocTOAHHO^^ 
nonflpHocTM. ripM noAane na napy 

KOHTaKTHpyK)U4MX C 9JieKTpOnpOBOAJ1!iJli^MH 

HepHMJiaMM sneKTpoAOB HMnynbca Hanpn>KeHHfl 
c nocTOflHHoi;^ BenuMMHOi;^ n nonapHocTbio 
sejiHMHHa BoaHUKaroiAero npn 3tom 
sneKrpuMecKoro roKa SKcnoHeHLHnanbHO 
yMSHbiiiaeTCfl co BpeMeneM, nocKOJibKy 
3neKTponpoBOAflU4Me MepHMJia, kbk npaBnno, 
coAep>KaT BOAHbif^ pacTsop conee^ unw! lAe/iOHM 
\A HBJisioTCfl no cBoei^ cyrn w caoi^cTBaM 
sneKTponnTOM. l/lMnyribc BbicxjKOMacTOTHoro 
Hanpfl>KeHHfl nepeMenHOi:^ nojiflpHOCTM 
BbiabiBaer npoxo>KAeHne Mepea nepHnna roKa 
cooTBeTCTBeHHo TaK>Ke nepeMeHHOt^ 

nonfipHOCTH. aCjXjDeKT CHM>KeHMfl Se/lMMHHbi 

KOToporo np\A stom aawetHO yMeHbuiaeTCfl. B 
peayjibTare, concxjraBHMoe KonnMecTBO 
3Hepmn, Heo6xoAMMoe Ana BCKunani^fl MepHtin, 
BbiAejifleTCfl npM anaMHTeribHO weHbLunx 
3HaMeHM$ix Hanpji>KeHMfl. CaMoe HMSKoe pa6oMee 
HanpsiJKeHMe Ans peankiaaqMM cnoco6a 
rpeeyercfl b tom cnynae, ecnn noAasatb na 
sjieKTpoAbf MMnynbCbt nepeMeHHoro 
BbicoKOMacTOTHoro Hanp5i>KeHM5? nepeMeHHoi;^ 
nonfipHOCTi4 laKMM o^paaoM, MTo6bi ero 
nocTOfiHHafl cocTasnfiKDLiia?? pasHfinacb Hynfo. 
npM 3HaMeHtif!x nocTOf^HHoPt cocTaenfiiomeM 
BbiCOKOHacTOTHoro nepBMeHHoro Hanps^>KeHi/!fl 
nepeMeHHoPi nonfipHOCTi/i, He npesbiujaKDine^^ 
nonoBUHHoro 3HaMeHi^« aivinnMTyAbi ero 
nepeMeHHoP! cocTaBnf^K3U4eH, raKKe 
o6ecneMHBaeTCR CHi/i/Kenne rpeOyeMoro ypoBHR 
Hanpfl>KeHtij^, npt/mew pocry ee sennm^Hbi 
cooTBercTByeT poci Tpe6yeMoro ypoBHfi 
Hanp?^>KeHM?i. npeBbiLueHi/ie yKasaHHoro 

SHaMBHH?? nOCTOfiHHO{?1 COCTaBn?^K)LL^eOl 

Hei4enecoo6pa3Ho BBHAy HesHaMHTenbHOCTH 
3cjDc|3eKTa, KOTopbiPi MOMeT 6biTb nonyneH. 

Haki6onee npeAnoMii^TenbHO noAasaib na 
napbi sneKTpoAOB nepeMBHHoe Hanpfl>KeHMe 
nacTOTof^ 0.2-5 Mfu. flpM 3Tom eu4e ne 
Tpe6yeTcsi i^cnonbaoBaHHfi cnei^nanbHbix 

BblCOKOMaCTOTHbiX 3neKTpHMeCKHX CpeACTB SA B 

TO >Ke BpeM5^ o5ecneHi/!BaeTCfl 30ci)eKTi/iBHoe 
HarpesaHne sneKTponpoBOAs^iMMx MepHHn 
npoxoA«U4HM nepea h\ax aneKTpuMecKUM tokom. 

flnf? 34)C|)eKTHBHOM BblCOKOCKOpOCTHOM 

neMaxii npouecc BbiSpoca oahoh nopu,Hk! 
3jneKTponpoBOA?iU4feix Mepnt^n Aon>KeH 
npOMCxoAi^Tb B TeMeni^e ne 6onee mgm 50 mkc c 
Hanana noAaMn nMnynbca, nosrowy 
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AnHTejibHocTb kiMnynbcoB He ppnMHa 
npeBwujaTb aioPi BenuiMi/iHbi. B to >Ke BpeMS^ 
AHHTenbHocTb nMnyjibcoB, AocraroMHaji An« 
HarpeeaHHf?, Bcmnanm MepHHJi, Swcrporo 
pocra mBnenm n BbiSpoca nopnnn MepH^ixi, 
TaioKe orpsHHMeHa \a He Aon>KHa 6biTb weHee 
o6paTHOti BennMHHbi ero nacTOTbi. 

B uen^ix npeAOTBpaiiieHMJi aneKTpHMecKoro 
npo6o?^ 3f!eKTponpoBO/:i^u4HX MepHkin, BeAyu4ero 
K pesKOMy naAeHHK) conpoTHBneHH?} b 
Me>K3JieKTpo/:iHOM npocTpaHCTBe, BbifleneHi/iK) 
renna n norepe SHepri^n na noABOA^^tM^x 
npoBOAax \A B Apyri^x sneMeHrax aneKtpi^MecKOi^ 
cxeMbi, Beni/iHMHa aMnnMiyAbi noAaBaeMoro na 
aneKTpoAbi BbicoKOMacTOTHoro nepeMBHHoro 
Hanpfi>KeHi/i5^ AO-n>KHa 6biTb HM>Ke BenviMMHbi 
aMnjiMTVAbi Hanp«)KeHMfi, BbtsbisaKDtAero 
3JieKTpMHecKHi^ npo6o^ McnonbsyiCLMUXcyi npw 
nenaTH anefcrponpoBOAfliMMx MepHMjn. 

Kbk y>Ke ynoMHHa/icx:b, Sbrcrpoe BCKunaHMe 
aneKTponpoBOAsiMux MepHMn conpOBO)KAaeTCfl 
Kae^Tai^i/ieR n cxnonbiBaHnew napoBbix 
nysbipeiii, pa3pyujaioy4HX nosepxHOCTb 
3neKTpoAOB. M xota b npeAnaraeMOM cnoco6e 
sneKTpoAb! MSHaMaiibHO pa^DTaioT b 6onee 
6naronpMflTHbix no cpaBHeNnto c MSBecTHbiMi^ 
cncxx56aMM pe^iwMax. An« o6ecneHeHHfl 
coxpaHHocTn MX noBepxHOCTH, a snanm 

MaAe>KHOCTli Id CTaeMJIbHCXJTM HeMBTH MeCTO 

noKBjnbHoro BCKMnaHwa MepH^ji yAanaioT or 
nosepxHOCTM sxieKrpoAOS. fln« aroro cosAawr 
30Hy noBbiiJueHHoJ^ nnoTHOCTH roKa b cawoM 
OTsepcTMi/! HanpaBnflK)U4ero conna. B 
peaynbTare scpctseicrbi KaBHTai^wid ia 
cxnonbisaHU?? napOBbix nysbipeC^ nporeKaioT 
BAann OT noBepxHOCTM anejcrpoAoa. TaioKe Ana 
BCKMnaHMfl HepHMJi B HasBaHHofi 30He Tpe6yeTCFi 
TOK MeHbLueC^ Beni/iMiiHbi, cjieAosaTenbHO, \a 
SHeproaarpaTbi, HeoGxoAHMbie aha aroro, raioKe 
noHM)KaK)TCfl no cpasHeHMK) c aHeproaaTpaxaMi^, 
Heo6xoAMMbiMvi Ans=» AOCTM>KeHMf! Toro >Ke 
345€t3eKTa 6e3 cosAaHUfl HaseaHHo^i aoHbi. 

Rn9i peani^aai^HH onMcaHHoro cnoco6a 
cTpy^HoiA neMarn m oeecneMeHUJi peujeHHJ? 
nocTaBneHHOH saAaMH npeAnaraercfi 
ycTpotiiCTBO (ctDkir. 2 h <|)Mr. 3). Oho BKHJCNaeT 
peaepsyap (1), HanoriHeHHbif^ 

3neKTponpoBOAJ?iM^Mi/i Mepni^naMM (2). 
Peaepsyap aaKpbir nnacmHo^ (3). b Koropoi)^ 
BbinojiHeHbi OTBepcTHs^ (4). npeAnoMTMTenbHO 
peryn$?pHoe \ax pacnonojKeHne pflAaMn. 3tv\ 
OTsepcTiifl HBnf?K)TC« HanpaBnaioiAMMn 
connaMH, Mepea Koiopbie npoHcxoAUT Bbi6poc 
nopLj^kii;^ MepHnn. Ka>KAoe HanpaBJiRicu^ee conno 
cHa6>KeHO napoi^i sneKipoAOB. 0opMa OAHoro m 
H\AX ivio>KeT sapbupOBaTbCfi. SneKTpoA, 
HaaBaHHbti^i nepBbiM sneKipoAOM napbi 
3jieKTpoAOB (5), ycTaHOBiieH na nnacrme (3) c 
BHyrpeHHeH CTopoHbi. Oh BbinoriHeH b bha© 
MeTannnHecKOi^ nonocK^i m nfoSoro na 
nasecTHbix atij^ HaroTOBneHUfl aneKipoAOB 
Marepnana, nanpuwep TMrana, HMKenesbix 
cnnaBOB, nnar^Hbi i/inn Apyrux 
aneKTponpoBOA^^LAHx MarepnanoB. XHMHMecKH 
cToPiKnx B OTHOLueHHi/! Mcnonb3yeMoro AnJi 
HepHHJi aneKTponnTa. Co cropoHbi oMbiBaioiAHX 
ero 3neKTponpoBOA??u4kix Mepniin aneKipoA 
noKpbiT HacTMMHO cnoeM Ai^sneKipuMecKoro 
Maiepnajia (7), ho ramu oGpaaoM, MTo6bi 
o6ecneMi/!Bancfi Heo6xoAi^MbiPi KOHiaKT 
noBepxHocTi/1 aneiapOAa c HaasaNHbiMn 
MepHi^naMU (2). 

riepneHAHKyjis^pHO nnacTi/iHe (3), c 
BHyipeHHei?! ciopoHbi. ycraHOBneHb} 
neperopoAKM, BbinonneHHbie m 
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AH3neKTpHMecKoro Marepwajia (8), Ka>KAa5^ na 
KOTopbix nepeceKaer oiBepcTi^e xoTfi 6bi oahopo 
conna co cMeiABHueM OTHOCHtenbHo ero ocm s 
cTopony nepBoro aneicrpoAa (6) \a oOpaayer 
aaaop c Kpaew oTsepcTHfi aroro HanpaBr!«K)L{4ero 
conna. 

flnacTktHa (3) MO)KeT 6biTb BbinonHena i/ia 
3neKTponpoBOAfiu4ero MaiepHaxia, xnMHMecKi^ 
CToii^Koro K kicnonbayeMOMy b 

3jieKTponpOBOA?^ii^nx MepHi^nax anetcrponMiy, - 
TtiTBHa, HHKenesbix cnnasoB, nnaTMHbi \An\A 
Apyrux (cf)i/ir, 2). B 3tom cnynae ona ??Bn5ieTCf^ 
BTopwM, o6u4i/!{V! An?? Bcex nap anejcrpoAOM, a 
Me>KAy HeHD H nepBbiM sneKipoAOM noMetueH 
cnoP^ Af^3J^eKTpi4MecKoro MarepMana, 
MaonnpyKDiAi^Ci i4x APyr or Apyra (9) m 
oSpaayKDLAi^Ct c neperopoAKOM (8) luerib. 
MeHbiuyKs. Mew BbtujeynoMSHyTbii^ aaaop Me>KAy 
3to^ neperopoAKOPi m KpasM OTBepcTMa conna 
(4). npuMOM paaMep aroi;^ lAeni^ Aon>KeH 6biTb 

AOCTarOMNblM jpm 4)OpMMfX)BaHH« B H&ik aOHbl 

noBwiiieHHOi^ nnoTHocTM roKa npn noAane 
MMnynbcoB HanpjOKeHMS na aneicrpoAbi. 

nxiacTMHa (3) mojkbt 6biTb BbinonHena m 
AM3JieKTpMMecKoro Marepnana (cjDtir. 3). Bropoe^ 
aneicrpoA (6) b aroM cnyMae ycraHOBneH 
HanpoTkiB nepBoro (5) no Apyryio CTopony 
OTBefXJTHf? HanpaansiotAero conna m BbinoxiHeH 
TOMHo laKMM Ke, KBK M nspsbiiii. flpM atOM 
paaMep aaaopa Me)KAy KpaeM oTBepcrufi conna 
M neperopoAKoi^ Aon>KeH 6biTb AOcraTOHeH aha 
ct)opMkipoBaHid» B aroM aaaope aoHbi 
noBbitueHHoi;^ nnotHocTM tokb npn noAane 
HMnynbcoB Hanpq>KeHM$i na anetapoAbi. 

ycTpoi^cTBO paeoraer cneAyKJiA^iM oOpaaoM. 
HanpoTMB nnacTUHbi (3) ycraHasnMBaK)? nucr 
©ywarti Me>KAy nwcTonpoxfiKHbiMti sannKaMii. 
flanee Me>KAy aneKxpoAawti (5, 6) i^nn (5, 3). 
HaxoA^^iA^J^^*^^ B KOHiaKTe c 
aneKTponpOBOAJ=^L4i^Mn MepHMnawM, noAafor 
HMnynbc BwcoKOHacTOTHoro nepeivieHHoro 
HanpflxeHUfli nepeiweHHo^i nonspHOcru, Koropbii^ 
BbiawBaer npoxo>KAeHMe Mspea Mepnwna 
BbicoKOMacTOTHoro nepeMeHHoro roica 
nepeMeHHOi^ nonfipnocTi/i. B aaaope, 
oGpaaosaHHOM neperopoAKO^ (8) h KpaeM 
OTBepcTi/if! HanpaBn5^K}U4ero conna (4), nnn b 
lAenn Me>KAy neperopoAKo^ (8) ^ cnoeM 
Ai^aneKTpuMecKoro Marepnana (9) cfDopM^tpyercf? 
aona noBbiuueHHoPi nnoiHocTH roKa, rAe 
HaM6onee nHTehCHBHo BbiAensRercfi lenno, 
Bbi3biBaK3iiJiee MrHOBeHHoe BGKHnaHMe HepHk!n. 
<l>aKTkmecKH BCKi/inaHne npoi/icxoAHt 

HenocpeACTBeHHo b HanpaBny^NDU4eM conne. 
flanee nponcxoAt^T noBbiiueHne AasneHMfl, 
noKani/iaosaHHoe b aroPi ym aone aa cMer 
o6pa30BaHi^3 napoB nepH^n, n Bbi6poc nopL],MH 
HepHi^ji Ha nncT 6yMarn. HMnynbCbi 
BbicoKOMacTOTHoro nepeMeHHoro Hanp?i>KeHHfi 
noAaioT oAHOBpeMewHo Me>KAy HecKonbKuwui 
napaMn aneKipoAOB (6, 6) v^nsA (5, 3), noaroMy 
npOl/ICXOAMT OAHOBpeMeHHbIM BbiSpoc Ha nuGT 

HecKonbKHx nopMMt^ MepHun, o6pa3yiOLi4kix b 
coBOKynHocTH anaKH, iiHcfDpbi n 6yKBbi na aroM 
nncre, VnpaBneHne reneparopoM 

aneKTpuHecKi/ix HMnynbcos, k Koropowy nonapno 
noAcoeAHHeHbi aneiapoAbi, mokbt 

ocyiuecTBnjRTbCf^ ynpaBn^K)Lii,i^Mn curHaxiawH or 
KOMnbMDTepa \AnsA Apyroro ananornMHoro 
ycTpoHCTBa. Ho cpaBHeHHfo c pawee 
nasecTHWMH ycrpoPicTBaMH An?? crpyPiHOut 
neMBTM npeAnaraewoe ycTpoHciBO 

KOHGipyKTHBHO H texHonor^MecKM MHoro npoLi4e, 
TaK KBK B HeM peani^ayeTcs^ cnoco6 crpy^HOi^ 
neMaiM, ocytAecTanfieMbiJ^ npki hmsk^ix 
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SHaneHn^ix Hanp«>KeHH5?. 

TaKHM o6pa30M, oni/icaHHbii;^ cnoco6 
crpyis^Hoi;^ ne^am Hap9\sxy c ero BbicoKoi^ 
CKOpocTbio o6ecneMMBaeT raioKe BbicoKyK) 
CTa6i^nbHOCTb, HaAe>KHocTb n ©eaonacHOCTb 
neMaTH aa CMer CH!/!>KeHi/ifi pa6oMero 
HanpsRKeHUJR, Heo6xoAtiMoro An^^ ero 
ocytJ4ecTBneHHfl, hto BneMei aa co6oPi 
3HaMi4TenbHoe CH\A}KeH\Ae sHeprermeomx 
norepb Ha noABOflfniiHX nposoAax \a ApyrMX 
sneMeHTax aneKipHMecKoi^ u,enH, a raioKe 

HCKJlKJHaeT B03M0>KH0CTb BOSHUKHOBeHtia 

aneKTpMHecKHx npoGoeB. flononHMTsnbHbi^^ 
300eKT. sbipa>KeHHbiH B CHH>KeHMn aarpai na 
npon3BOACTBO ycrpoii^cTB, peanmy^om^iAx 3tot 
cnoco6, AocTuraercfl mx KOHCipyfcrMBHoiii n 
TexHonorwHecKOM npocToroPi. 

Ha cjDHf. 1 noKaaaH nMnynbc Hanp?i>KeHi/iH 
nepeweHHoPi noxifipHocTn, noAaeaeMoro Me)KAy 
3JieKTpoAaMH k? Bbi3biBaK5Li4ero eyepoc oahoS^ 
nopuHM 3neKrponpoBOA«ti4nx MepHMn. 

Ha dpv\r. 2 \a dpvir. 3 noKaaaHw ctsparweHibj 
ycTpoi;^CTBa, peannayioiAero aafJBJifieMbii;^ 
cnoco6 CTpytlHoi^ ne^aT\A. Ka)KAbiK i^a hmx 
npeAciaBTifleT co5oJ^ OTflenbHbii^ ©aaoBbii^ 
aneweHT. npeAHasHaMeHHbii^ An« BbJ6poca 
OAHOi?i nopuiuM MepH^n. B i^enoM ycrpoi^CTBo 

COCTOMT M3 MHO)KeCTBa OA^HaKOBblX 6a308blX 

anewieHTOB. HpHBeAeHo M3o6pa>KeHMe nnacrnHbi 
(3) c BHyTpeHHeC^ cTopoHbi. Koropas 
KOHTaKTi/ipyeT c aneicrponpoBOASfiMJ^Mi^ 
MepHUJiawM (2) \a hb KOTopoC^ ycraHOBJieHa 
neperopo^yca (8). Ha paapeae A-A c|3nr. 2 
k!3o6pa>KeHb!: cpparhAenr peaepsyapa (1), 
ctsparMSHT aneKTponpoBOAfliAMX MepHH/i (2), 
cjiparMeHT nnacTUHbf (3) H3 

aneicrponpoBOAfiiMero MarepMajna, orsepcTwe 
HanpaeriflfotAero conna (4). aneicrpoA (5), cnoPi 
AM3JieKTpi4MeGKoro Marep^iana (7), neperopoAKa 
(8). cnoH AM^neicrpMHecKoro MaTeptiana (9). 

Ha paapeae A-A cpviv. 3 M3o6pa>KeHbi: 
c|3parMeHT peaepsyapa (1), c|DparMeHT 
aneiaponpoBOA^iAUX MepHHn (2), <pparMeHT 
nnacTMHbi (3) m Av^aneicrpMMecKoro Marep^ajia, 
OTsepcTue HanpasnsioLAero con/ia (4), sneKxpoA 
(5), sneKTpoA (6), cnoPi jim^^^TpmecKoro 
Marepwana (7), neperopoAi^ (8). 

fljiH nymuero nomManm cym moGpereHm 
npmomT09\ cneAyK)U4ne npniwiepbi. 

npHMep 1 . 

Cnoco© oqifLAecTanjiKDT c noMOiAbio ronoBKi/i 
npHHTepa, cxeMa KOTOporo M3o6pa)KeHa na df)\Ar. 
2. Pesepsyap (1) HanofiHfuoT 

3JieKTponpOBOA^^li^HMH MepHi^JiaMM (2), 8 

KOMno3kiqkiOHHwPi cocTae Koropbix bxoaht 
BOAHbiH pacTBOp LAenoMi^ NaOH. Pesepsyap 
saKpbiT njiacTHHot^ (3) m mrana. B nnacrme 

BbinOJlHeHbl KOHklMeCKHe OTBepCTl/lf? (4) 
AHaMeipOM B HH>KHHP! MBCTH 50 MKM. a B 

BepxHef^ - 80 mkm. Ohm mn9\\ojc9\ 
HanpaBJiflKDUIHMk! connaMi/1, Mepes KOTopwe 
npoHCXOAHT Bbi6poc nopuMM Hepnm. C 
BHyrpeHHei^ CTopoHbi nnacrnHbi (3) 86nM3^ 
Ka>KAoro conna npi/iKpenneHbi aneKipoAbi (5), 
Ka>m^^^ ^3 KOTopbix BbinoriHeH b bmab nonocKt/i 
m TUTana, lui^pHHa KOTopo^i npesbiUjaeT pasMep 
MeHbLuero maMerpa KOHnnecKoro conna. 
3jieKTpoAbi \A nnacTHHa pasAB-neHbi cnoeM 
AH3-neKTptdMecKoro Marepi/iana (9). 3tot cnoti 
BbinonneH b buiab nonocm, nepeceKafoiu^ei^i see 
oTBepcTMfi conen, o6pa3yK)U4nx oa^Jh ps^A Ha 
ypoBwe VI CO cropoHbi Ka>KAoro orsepcTM^ conna 
B HB^ BbinonHeHbi nasb! atih 0OpMMpOBaHM5^ 
30Hbi noBbiUjeHHOi^ nnoTHocTM TOKa. flnwHa 
TaKoro naaa wenee lunpuHbt aneKipoAa, a 
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\XMp\ma 5 MKM. KoH[4bi sneKTpOAOB otctof^t or 

KpaeS COOTBeTCTByKDU4MX l^M OTBepCTklt^ 

HanpaBn5^{OLi4^x conen Ha 30 mkm. C Hapy>KHOi^ 

CTOpOHbi, KOHTaKTHpyKDLl4ePl 0 HepHi/inaMvi, 

sneKTpoA noKpbit cnoeM At^^^-nsKipuMecKoro 
Marepnana (7). flepneHAHKyns^pHo k nnacTi^ne 
(3) yciaHOBneHbi neperopoAKu (8), 
BbinonHeHHbie M3 KepaMHKi^. Tonu4MHOM 30 mkm b 
Bt^A© nonoc, nepeceKaioiAvix oTBepcTkifi 
HanpasnfliOLi^HX conen. Ka>KAa?? neperopoAKa 
ycraHOBnena acuMMerpuMHO oiHocnTenbHO ocm 
oTBepcTM?!, KOTopoe oHa nepeceKaei, co 
cweiAeHneM b cTopony snerrpoAa (5). flna 
neperopoAKH (8) n nonocKH A^^S-neKipkiMecKoro 
Marept^axia (9) Bbi6npaioT raKoe nonoKeHne. 
HTo6bi paaiwep !V!e>KAy hhmm cocTaenflJi 5 

MKM. 

HanpoTi^B nnacTHHbi (3) ycTanaBnviBaKDT 
nwcT eywam Me>KAy nncTonpoTfl)KHbiMH 
BanniOMM npHHtepa. flanee Ha aneicrpoAbi (5) n 
nnacTkiHy (3) noAaiOT MiMnynbc 
BbicoKOMacTOTHoro nepeweHHoro Hanpji>KeHHfi c 
amsrmrim^ 40 B. HacTOToti 1 Mrq, 

ATlMTeJlbHOCTblO 6 MKC, C nOCTOflHHO^ 

(X)CTaBJif!iciAei?!, paeHofi^ Hynio. 3to Bbiabieaer 
nporeKaHkie msmw anefapoAaMM 

3iieKTpMMecKoro nepeMeHHoro TOKa. B u4er!M, 
oepaaoBaHHoi^ neperopoAKOMi (8) cnoeM 
AH3neKTpnMecKoro warepnana (9). 

c|)opMi/ipyeTC5i aoHa noBbiiueHHoC^ nnoTHocTH 
TOKa. TAe Haid6onee HHreHcuBHo BbiAenBercs 
renno, BbisbiBaioiAee MmoBeHHoe BCKunaHne 

MBpHUXl HSnOCpeACTBeHHO B OTBepCTHH 

Hanpasn^KDiAero conxia. A^iBJieHt/ie e arof^ aoHe 
BoapacraeT aa cMer BCKiinaH^i« MepHun \a 
nponcxoAMT Bbi5poc nopL|i4n HepHMfi Hepea 
OTseFKJTMf! HanpaBfifliouuiero conria Ha nucr 
6yMarM. HMnynbCbi BbicoKOHacTOTHoro 
nepeMeHHoro Hanp«>KeHt4fi noAaK3T 

OAHOBpeMeHHO Me>KAy nJiaCTHHOPl (3) ]A 
HeCKOJlbKMMM 3JieKTpOAaMM (5). n03T0My 

npoMcxoA^T owoBpeMeHHbii:^ 8bi6poc na ni^CT 
HecKOJibKMX nopt^Mi^ Mepniin, o6pa3yK5iAnx b 

COBOKyriHOCTM 3HaKM, (4k1C|Dpbl H 6yKBbi Ha 3T0M 

nucTe. ynpaaneHHe reHeparopoM 

3neKTpMMeCKMX MMnyjlbCOB, k KOTOpOMy 

noAcoeAMHeHbi sneicrpoAbt (5) m nnacrnHa (3), 
ocyu4ecT8nf^K5T nocpeACTBOM ynpaBn?ifou4Mx 
cumanoB, nanpaen^^eMbix KOMnbicrepoM, b 
KOTOpbifci BBeAeH Bocnpoi/isBOAHMbiPl npM neMatH 
TeKCT. Bb!6poc Kanenb nepHHn npn nenarn 
npoMcxoAHT 0 MacTOTOH 20 kFl^. KannH Mepn^n 
nonyMaioTCf^ onri/tManbHot?! eennMUHw \a 
HHTeHCHBHocTi^, a HaneMaTaHHbM reKcr 
xapaKiepnayeTCfi BbicoKUM KaMeciBOM - mstkhmh 
0MepTaHM?iMvi Ka>KAoro oTAenbHoro sHaKa, 

pOBHblMkI nMHMflMM, CTpOKaMli l/l T. A- 

DpHMep 2. 

Cnoco© ocyiAecTBnf^toT c noMOiAbio ronoBKi^ 
npviHTepa. cxsMa KOToporo t^3o6pa>KeHa Ha cjDnr. 
3. Peaepsyap (1) HanonH?^HDT 
3neKTponpoBOA5^iAi/iMM MepH^naMi/! (2), b 

KOMn03HI4klOHHbl^^ COCTaS KOTOpblX BXOAUT 

BOAHbit^ pacTBop lAenoMM NaOH. Pesepsyap 
3aKpb}T nnacTHHoi^ (3) \az A^sneKipHMecKoro 
MarepHana. B nnacTune BbinonHSHbi 
KOHUHecKHe oTsepcT^f? (4) A^aMerpoM 50 mkm b 
Hi^>KHePi HacTn pi 80 mkm - b eepXHei^, 
pacnono>KeHHbie b p?iA c paccTo?iHneM Me>KAy 
HSAWA 50 MKM. Ohi4 ?iBn?iiOTc?^ Hanpasns^KDi^MMi^ 
connaMM. nepea Koiopbie npoi^cxoAHi Bbi6poc 
nopi^Mti HepHHn. C BHyrpeHHeM cTopoHbi 
nnacTMHb! (3) ki napannenbHo e\A nonapHO. c 
npoTHBonono)KHbix cropoH OTBepcTMi^ 
HanpasnsHDiAnx cone/i npUKpenneHbi sjieKTpoAbi 
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(6, 6), Ka>KflbiP! m KOTopbix BbinoriHeH b bhab 
MeTann\A^ecKoP\ noJiocKn m inraHa uuupMHoPi 80 
MKM. C Hapy>KHOi?i CTopoHbi Ka>Kab}Pi aneKTpoA 
noKpbiT cjioeM amneKTpmeoKoro MarepHana 

(7) . Ha nnacTHHe (3) BbinoriHeHbi neperopoAKM 

(8) B anAe nepneHAi^Kyjni?ipHbix k hom nonoc, 
nepeceKaKDiAMX OTBepcTM?^ HanpaeiiJ^MDLAMx 
conen. Tonu4MHoPi 20 mkm. Ka>KAa?i neperopoAKa 
pacnojio)KeHa acuMMerpuHHo OTHOCMrenbHo ocm 
oTBepcTUfi, KOTopoe oHa nepeceKaer, co 
CMetAeHHeM b cropoHy aneiapoAa (5) ki 
o6pa3yeT c Kpaew oxBepcTHS sasop lUiipMHoJi 10 

MKM. 

HanpoTUB nnacri^Hb) (3) ycTaHaBJii^saioT 
n\ACT 6yMam Me>KAy JincTonpoT?i>KHbiMH 
BajiHKaM^t npuHiepa. flaiiee Ha sjieKipOAbi (5) i/i 
(6) noAaKDT HMnyjibc BbicoKOMacroTHoro 
nepeMeHHoro Hanp^i>KeHi/!n c aMnniAjyjBpi^ 40 B, 

MaCTOTOi:^ 1 MTL^, AilMTenbHOCTbK) 6 mkc w 

nocToaHHOt^ cocTaBTi?!ioii4ePi, pasHot^ Hynjo. 3to 
BbisbiBaer npoTeKSHne Me>KAy sneKxpoAaMU 
nepeMeHHoro aneicrpMHecKoro tokb. B aaaope, 
o6pa30BaHHOM neperopoAKO^^ (8) \a Kpaew 
oTBepcTHH HanpaBnflNDU^ero conna (4), 
cJx>pMHpyeTCfi 30Ha noBbiaieHHoi;^ nnoTHOcru 
Tom, TAB Han6o/iee kiHreHcuBHO BbiAenfieTCf} 
renno, sbiSbiBaHDii^ee MmoBeHHoe Bcmnanvie 
MepHHJi HenocpeACTBeHHo b OTBepcriii/! 
HanpaenflioiAero cx>rma. flaerieHne a 3to(^ sohb 
BoapacTaer aa cmst o6pa30BaHMfl BCKVinaNi^fl 
MspHMXi M npoi/icxoAi^T BbiSpoc nopi\nn MepHun 
Mepea oraepcTM?! HanpaBn^ioiAero con/ta Ha 
nmr 6yMam. klMnyjibCbi BbicoKOMacroTHoro 
nepeMSHHoro Hanp9\)KeHm noAaioT 

OAHOBpeMSHHO Ha HeCKOXlbKO OBp 3neKTpOA08 

(5, 6), noaroMy nponcxoAur oAHOBpeMeHHbiPi 
BbiSpoc Ha fiMCT HecKonbKMX nopi4M5^ nepHMji, 
odpaayioiAnx b coeoKynHocTi/i anaKM, i4nc|Dpbi \a 
6yKBbi Ha 3TOM JiMcre. YnpaBneHMe 
renepaTopoM oneicrpkiMecKkix MMnyxibcoa, k 
KOTopoMy noAcoeAHHeHbi 3JieKrpoAbi (5. 6), 
ocyiAecTBJifliOT nocpeACTBOM ynpasjiflMDiAUx 
cHmaxioB, HanpaenseMbix KOMnbforeixjM, b 
KOTopbiid BBeABH BOcnpoMaBOAHMbiC^ npn nenaTM 
TeKCT. Bbi6poc Kanerib MepH^n npi/i neqarH 
npoHCXOAHT c MacTOToCI 20 Kfu,. Kanni^ MepHun 
nonyMatOTCfl onrMManbHof^ BejiwMMHbi n 
HHTeHCMBHocTM, a HaneMaiaHHwi^ reKcr 
xapaKTepMayeicj^ bbicxdkmm KaMecrsoM - hstkhmh 
oMepraHHflMM Ka>KAoro OTAenbHoro anaKa, 

pOBHbIMM flMHHJIMH, CrpOKaMUl \A T.A- 

ynpasneHMe reHepaiopoM aneKTpHHecKvix 

HMnyjlbCOB, K KOTOpOMy nOACOBAHHeHbi 

SAOKxpoAbi (5, 6), ocyiAecTBJif^HDT nocpeACTBOM 
ynpaBnsK)U4Hx Gumanoe, HanpaBnfieMbix 

KOMnblOTepOM, B KOTOpbli^ BBeABH 

BOcnpon3BOAMMbiPi npM nenaTM xeKCT. 

OopMyna M3o6peTeHi45i: 

1 . Cnoco6 crpyPiHoPi nenam, BKnK)MaHDiAnPi 
noAaMy MMnyribcoB Hanpf^>KeHi*ifi na napbi 

3JieKTpOAOB, KOHTaKTHpyKJiUMX C 

coAep>KaLi4HMk!c?? b peaepsyape 
sneKiponpoBOA^LAHMn MepHnnaMM. 
BbisbiBafoiAnx npoxoKABHue Mepea 3t\a ^epHMna 
aneKipuMecKoro tokb, KoropbiC^ HHi^L4i^iipyeT hx 
6bicTpoe BCKMnaHMe, noBbiiijeHHe npw stom 
AasneHnsHi b peaepsyape aa cMer oepaaosaHMfi 
vix napoB. 8bi6poc nopMnw ^epHi^n nepea 
OTBepcTMfl HanpaajiflioiAMX conen na 
noBepxHOCTb ahji neMarki, oTnvmaio\m^Pic9\ lew, 
MTO Ha napb! aneicrpoAOB noAaKDT kiMnynbCbi 
BbicOKOMacTOTHoro Hanp«>KeHHfl nepeweHHoi^ 
nonspHocTn, sbiabisaKjiAHe npoxojKABHMe Mepea 
3neKTponpoBOA«iAMe nepHnna kiMnyjibcoB 
BbicoKOHacTOTHoro nepeMSHHoro tokb. 
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2 Cnoco6 no n.1, OTJiMMaHDiAHi^cf} tbm, mto 
HMnyiibCbi BbicoKOMacTOTHoro HanpfiKeHkiR 
nepeweHHoi^i nojii^pHOCTn noAaKDi na napbi 
anefcrpoAOB raKUM oSpaaoM, MTo6bi nocTo^HHaa 
cocTaBnf»fou4a?! sroro Hanp9\)KeH\An He 
npeBbiLuana nonoBi/iHbi eeni/iMUHbi aMnjiMtyAw 
era nepeMeHHOM cocTaBiifiKDii4efl, 
npeAnoHTHTejibHO pasHfirtacb Hynra. 

3. Cnoco6 no n.1, orni^Maiou^MPicf? tbm, mto 
MacTOTa noAaeaeMoro na a/ieicrpoAbi 
BbicoKOMacTOTHoro HanpRxeHMa nepeMeHHoPi 
nonflpHOCTn paBHa 0,2 - 5 Mri4. 

4. Cnoco6 no n.1. OTntiMaK)U4nt^cj? reM, mto 
AHMTSJibHocTb noAaeaeMbix na sneKxpo^yDi 
{^MnyxibcoB BbiCOKOMacTOTHoro HanpR>KeHMfl 
nepeiwieHHO^^ no/iRpHOCTM, BbiabisaKHAero 
Bbi6poc oAHOi;^ nopi4Mi^ MepHi^/i, ne Msnee 
oOpaTHoii^ BenHMUHbi ero Macrorbi, ho hb 6onee 

50 MKC. 

5. Cnoco6 no n.1, ornMMafoiAMPiof? reM, mto 
BennMHHa aMnni/iTyAbi noAaeaeMbix na 
aneKtpoAbi nMnynbcoB BbicoKOMacTOTHoro 
Hanpf!)KeHH« nepeMenno^^ nojiflipHOCTn HM)Ke 
BejiMMMHbi aMnnnTyAbi Hanpfi>KeHM«, 
BbiabiBaiouJiero aneicrpHMecKnf^ npo6oi;^ 
3JieKTponpoBOAfliMMX MepHwi. coAep>KaiM,Mxcf? b 
pesepsyape. 

6. Cnoco6 no n.1, OTnmaiou\\Ai^cf\ reu, mto 
©biCTpoe BCKunaH^ie MepHMjri viH)Auyi\Ap)/\or , 
GoaAaeafi b OTsepcTHH HanpaBxiflioiAero conna 
aoHy noBbiiueHHOt^ nnoTHOCTn aneicrpuMecKoro 

TOKa. 

7. YcTpoi^^cTBO cTpyMHo^ neMaTH, 
BKnioMaioiAee peaepsyap, coAep>KatAki^=l 
aneKiponpoBOAfliMt^e MepHkina. nnacTHHy, b 
KOTopofi BbinojfiHeHbi OTsepcTvif! HanpaBnflKDLm^x 
conen, Ka>KAoe na Koropbix CHa6)KeHO napoC^ 
aneicrpoAOB, oxnuMaiouJieecfl tbm, mto nepsbj^^ 
aneKtpoA Ka>KAoi;^ napw anetcrpoAOB ycTaHOBnen 
B6nn3n oTBepcTMfi cooTBeTCTByKDLAera 
HanpaensiKJiAero conna h BHyrpn peaepsyapa Ha 
nnacTkine. b KOTopof^ sbinonneHbr oTsepcTk??! 
HanpaenjiKDiAMX conen, napannen bHo ePi, \a 
noKpbiT cnoeM AManeKTpi/iMecKoro waTepnana 
xaKMM o6pa30M, MTo6bi MacTb ero nosepxHOCTH 

KOHTaKTHpOBana C TOKOnpOBOA5^U4HMl^ 

MepHnnaMki, a nepneHAt^Kyn?ipHO k HaasaHHOM 
nnacTMHe yciaHOBneHbi neperopoAKH, 
BbinoriHeHHbie m A^oneRTp^MecKoro 
MaTepnana, Ka>Kua9\ m KOTopbix nepeceKaeT 
OTBepcTMe xoTfi 6bi OAHoro conna co 
CMeiAeHi/ieM OTHocHTenbHO ero och a CTopony 
nepBoro aneKTpoAa h oGpaayeT aaaop c Kpaew 
OTsepcTM?? SToro Hanpaen^iKDiAero conna. 

8. YcTpoMCTBO no n,7, oTntmaKDixieecfi tsm, 
MTO nnacTMHa, b KoropoPi BbjnonHeHbi OTBepcTnq 
HanpaBn?^fou4k!x conen, BbinonheHa m 
aneicrponpoBOA^'iMero waTepnana h mn9\eTC^ 
BTOpbiM o6Li4HM BCBX nap 3neKTpoAOM, a 
Me>f<Ay HeK) h Ka>KAbiM nepsbiM aneKipoAOM 
noMei4eH cnoi^ AnaneKTpkiMecKoro MaTepnana 
ramtsA oGpaaoM, mto oh oOpaayeT c 
neperopoAKO?^ a^enb MeHbiuyK), mbm aaaop 
Me>KAy 3ToPi neperopoAKOH n KpaeM oTeepcTHf^ 
conna, paawep KOTopoC^ AOCTaTOMen ahs^ 

CjDOpMUpOBaHi/t?? B Hei?! 30Hbl nOBbiiUeHHOi^ 

nnoTHOc™ TOKa. 

9. VcTpoHCTBo no n.7, OTn^MaHDiAeecfi tbm, 
MTO nnacTHHa, e KOTopow BbinonneHbi OTBepcTMfl 
nanpasnjiKDiAi/ix conen, Bbinonnena m 
AJ^3neKTpnMecKoro MaTepnana, a BTopoC^ 
anefcrpoA ycTaHOBneH na neii HanpoTMB nepBoro 
no Apyryjo cTopony OTsepcTus HanpaenfiiOLAero 
conna n noKpbiT cnoew Ai^s-nefcrp^MecKoro 
MHTepkiana TaKMM oOpaaow, MTo6bi MacTb ero 
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noBepxHOCTki KOHiaKT^ipoBa/ia c 

aneicrponpoBOAs^uL^kiMM MepHi/inaMn, a BennMHHa 
aaaopa Me>i<Ay Kpaew OTBepcrwH c^onna \a 



neperopo/iKOPi AocraioHHa An« cpopM^ApoBanm 

B HBM 30Hbl nOBbliyeHHOM nnOTHOCTM TOKa. 



5 



10 



IS 



20 



26 



CM 

o 



30 



35 



1^ 
a> 
<o 
to 

ID 



40 



3 



45 



en 
0> 

CP 



60 



66 



o 

ro 



60 



-10- 




-11- 




-12" 



